Introduction: Team-based learning is one of the methods concerned in medical education. Teaching and learning have some principles known as Merrill's first principles that are a basis for effective education. This study examined the effect of using team-based learning combined with Merrill's Principles on achieving learning objectives in nursing students. Methods: This was a semi-experimental, applied research that used pretest-posttest design with a control group. The statistical population included all undergraduate students of Ardebil University of Medical Sciences, Meshkin Shahr campus, in 2015 -2016. The sample group comprised a class of nursing students selected by convenience sampling method (n = 47). The subjects were divided into two groups of control (n = 23) and test (n = 24) using simple random allocation. A pretest was given to both groups prior to the implementation of the training. Then, the intended plan was executed for 5 weeks and at the end, a posttest was administered. The data were analyzed by applying covariance analysis test using SPSS version 20.
Introduction
Meaningful learning and desirable remembrance are achieved as a result of effective training (1) . Effective training is necessary for improving knowledge, ability, and attitude in order to increase learning in professional fields such as medical sciences and paramedics. Nowadays, we can observe the increasing expansion of teaching medical sciences to medical students (2) . The selection of teaching and learning methods is one of the most important subjects in medical sciences. At present, lecture is the dominant tool of education in medicine faculties (3) . Lecture is a kind of traditional tool of instruction (4) , which is rooted in 500 B.C. Despite being old, this technique is used still by many teachers to learn students through information transferring. Lecture is recognized as a method that prevents students from good comprehension and understanding of the sciences (5, 6) .
Lecture is one of the most common methods of knowledge transferring at different levels. Although in this method a bunch of scientific content is transferred from teacher to students, there could not usually be made deep meaningful learning. This method lacks effectiveness in training of medical students to perform their professional duties in future (7) . Information transferring from teacher to students in the lecture method makes the students passive. They are remained bored, their creativity is not cultivated, and they are merely information receivers. In conclusion, the lecture method is said to be an ineffective method (8) .
Contrary to the lecture method, that prevents students from learning, active learning improves learning skills of learners. Researches show that active learning can improve the perception and understanding of the learners because it facilitates learning process (6, 9) . In active learning, the learners have more opportunity to establish an interactive relationship with the courses, and they are encouraged to generate knowledge and apply it in their life Copyright © 2016, Shiraz University of Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited. (4) . Teachers are more learning facilitator in active learning instead of dictating knowledge to their students. The idea of creating meaningful learning is now emphasized by educational scientists in all courses, especially the experimental sciences (10) .
In order to do active learning, various approaches are considered including "team-based learning" (TBL) and theory of "Merrill's first principles of instruction". Team-based learning was created in teaching medical and paramedical training courses by revision of curriculum in all medical schools, including schools in Tehran University of Medical Sciences. The revisions have considered the reform of teaching methods and the use of student-oriented methods (11) .
Dr. Larry K Michael invented team-based learning method in 1998 with the aim of improving the quality of students' learning through problem solving skills, ensuring the presence of students in readiness, and forming active learning and energetic class (12) . In spite of creating an active and cooperative learning environment, this method does not require a special work place, small group of learners, or increased number of instructors so that it is applicable by only one instructor in a crowded class (above 100 students). Team-based learning focuses on individual and team responsiveness, group engagement and interaction, and participation motivation (11) .
As mentioned earlier, in addition to team-based learning, another method and educational theory causing activation of students' learning is the theory of Merrill's First principles of instruction. Merrill (13) criticized the lecture method declaring that "Mere transmission of information is NOT learning and teaching". He believes that instruction has some principles called "first principles of instruction" that underpin the effective training. This theory was called Merrill's First principles of instruction. He reviewed different patterns and experiences of educational methods to create the above principles.
Merrill believes that his first principles of education are one of the patterns used for designing training and educational environments (14) . These principles were expressed in an article in 2007 by Merrill himself and supported by other authors and researchers (15) . The first principles of instruction contain five important educational principles making the teaching as meaningful for learners and they get more active in learning procedure. These five basic principles of education are as follows:
1) Principle of problem-orientated or task-based 2) Principle of activation 3) Principle of demonstration 4) Principle of application 5) Principle of integration Merrill has raised the theory of "First principles of instruction" in his most recent researches. Merrill's educational theory of first principles of instruction is quite different from Merrill's educational pattern design and the doctrine of components demonstration (that is tested and experimented repeatedly locally or in abroad). Badali (10) indicated in a study about Merrill's first principles of instruction that the students who became the subject of Merrill's principles in teaching were more successful in learning and remembrance compared to students learned through traditional methods. One of the researches regarding Merrill's first principles of instruction was conducted by Gardner (4) using experimental method. In the study, the researcher came to the conclusion that active teaching method (by using five basic principles) has positive impact on learning (in knowledge and understanding levels) and problem solving ability of students in a biology classroom and it can improve students' problem solving and learning skills. Archibald (16) , in another study, used Merrill's first principles of instruction integrated with social annotation and team-based learning. The results showed that the combination had positive impacts on comprehension, metacognitive skills, and critical thinking of students.
In a study conducted by Jafari (17) on undergraduate students of rehabilitation entitled "Learning level of nosology course in rehabilitation students through lecture method and team-based learning (TBL)", it was found that students have more success through team-based learning method compared to the lecture method. The results of this study can help students, teachers, and educational authorities to rethink about the effect of proper selection of educational methods on knowledge transfer and achieving the determined educational objectives. All the mentioned studies have examined the Merrill's First principles of instruction and team-based learning separately. However, team-based learning is able to be integrated with Merrill's five principles of instruction to improve teaching and learning.
As mentioned above, active learning can improve perception and understanding of the learners because it facilitates learning process (6, 9) . Active learning takes place when the learners have more opportunities to establish interacted relationship with the subject of courses and be encouraged to generate knowledge and apply it in their life. Merrill's first principles of instruction theory and teambased learning make students active in learning; therefore, it seems that using these two methods as a combination can make learning as meaningful. Thus, the main question of this study is whether Merrill's first principles of instruction and team-based learning as a combination can be effective in achieving educational objectives in terms of remembrance and application in nursing students. Thus, the 2
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following hypotheses are proposed: 1) Merrill's first principles of instruction and teambased learning, as a combination, are effective in the achievement of remembrance objectives among nursing students.
2) Merrill's first principles of instruction and teambased learning, as a combination, are effective in the achievement of application objectives among nursing students.
Methods
A semi-experimental study was conducted using pretest-posttest design with a control group. The statistical population included all undergraduate students of Ardabil University of Medical Sciences, Meshkin Shahr campus, in the first semester of educational year 2015 -2016. The sample included a class of nursing students selected through convenience sampling method. The reason for using this sampling method was the availability and easiness of the implementation in the above-mentioned class and university. All the students in the selected class (n = 47) were divided into 2 groups of 23 and 24 persons named control and test groups, respectively, by simple random allocation. To this end, the students were given numbers from 1 to 47 randomly; then, 1 -23 formed the control group and 24 -47 the test group.
The criteria for inclusion were: 1) being undergraduate student in nursing, b) having taken the course of nutrition and nutrition therapy and, 3) having enough motivation to participate in the research. Students who missed more than 2 sessions were excluded. Ethical considerations were met in this study given that the score of each student in the tests was reported to him/herself confidentially and the obtained scores had no effect on their semester final scores. The required coordination was made with the University for the implementation of the study.
The nutrition and nutrition therapy professor was asked to apply Merrill's first principles of instruction and team-based learning methods. First, a pretest was given to both control and test groups regarding learning objectives in the levels of remembrance and application. The content validity of this tool in pretest was approved by applying the comments of nursing teachers of the University and its reliability was calculated as 0.37 and 0.81, respectively, using Cronbach's alpha. Then, the selected lessons were provided for both groups.
Training was provided for the control group through the traditional education method, while for the test group, the lessons were designed based on Merrill's first principles of instruction and team-based learning methods (for more information please refer to the example in the attachment). In order to observe the ethical principles, the same intervention was implemented on the other group after the completion of the research. In addition, a testimonial was designed and distributed to the samples to explain the goal of the research and emphasize the confidentiality of the results.
A same researcher, who had made the tests, assessed the learning objectives in the levels of remembrance and application. On questions related to the remembrance level, it was necessary for students to memorize information. This section consisted of 20 questions scored from 0 to 1. In questions related to the application level, it was necessary for the individual to apply what he/she has learnt. This section contained 10 questions each scored 0 -2. To assess the validity of the test, the researcher concerned the experts and professors' recommendations and used the bidirectional table of objectives-content. The reliability of the test was calculated using the correlation between the two halves which gave the values of 0.78 and 0.75, respectively.
At the end of the training (which lasted 5 weeks), the posttest was administered to both groups in the levels of remembrance and application. The validity of the tool in posttest was approved as for the pretest and the reliability was also confirmed using Cronbach's alpha by obtaining the coefficients of 0.75 and 0.80, respectively. Finally, the hypotheses of the study were evaluated considering the scores of pretest and posttest in the levels of remembrance and application. To perform statistical calculations, SPSS version 20 was used and the data were analyzed using Covariance analysis.
Results
47 students participated in this study (16 boys and 31 girls). The mean age of the students was 21.7 with a standard deviation of 11 months. A summary of the obtained results is presented in Table 1 .
Univariate analysis of covariance (ANCOVA) was employed to examine the hypotheses of the study. It was because the researchers were to control the effects of previous preparation in the students; therefore, they used pretest as control variable. Before using ANCOVA, we must review some important assumptions about the mentioned statistical test, because the lack of considering those assumptions may cause a bias in the results. To check the presumptions of ANCOVA, Kolmogorov-Smirnov test and Levene's test were used and the obtained results are presented in Tables 2 and 3, respectively.  According to Tables 2 -4 , it can be inferred that all three assumptions of covariance analysis are observed. That is, Table  5 . As can be seen, the total mean square of independent variable is 83.12, leading to the significance level of 0.001, which means the effect is significant at the level of 1%. In other words, even after controlling the pretest effects, the difference between the two groups of control and test is significant with confidence of 99%. With respect to the mean scores of the test and control groups in the posttest, we can conclude that using Merrill's first principles of instruction and team-based learning methods, as a combination, is more effective than traditional education method in the achievement of remembrance objectives.
Covariance analysis test results regarding posttest scores of application learning level are shown in Table 6 . As observed, the total mean square of independent variable is 104.2, leading to the significance level of 0.001, which indicates a significant effect at the level of 1%. In other words, even after controlling the pretest effects, the difference between the two groups of control and test is significant with confidence of 99%. With respect to the mean scores of the test and control groups in the post-test, we can conclude that using Merrill's first principles of instruction and team-based learning methods, as a combination, is more effective than traditional education method on application level of learning.
Discussion and Conclusion
The overall goal of this study was to determine the effectiveness of instructional design based on Merrill's first principles of learning and team-based learning as a combination in remembrance and application levels of learning in nursing students. To this end, the extent of learning in the remembrance and application levels (based on Merrill's objectives classification) was compared between the students educated through the combination of Merrill's first principles of instruction and team-based learning (test group) and students educated through traditional method (control group).
The obtained results indicated that there was a significant difference in both learning levels of remembrance and application between the test and control groups. The learning in both levels was better in the students educated with the combined method of learning compared to the students educated with traditional method. Therefore, the hypothesis of the research was confirmed. The results obtained in this study is in agreement with those of studies conducted by Zare'I Zavaraki et al. (18), Latifi (1), Gardner (4), Archibald (16), Thompson Ins. (19) , and Nordhoff (20) .
It seems the main reason for the improvement of learning in the two levels of remembrance and application in students is the use of training based on the first principles underpinning the effective learning (i.e. Merrill's first principles of instruction) in combination with team-based learning, which is one of the approaches to make the learning more effective. Merrill's first principles of instruction include five principles of problem-oriented or task-based, activation, demonstration, application, and integration principles.
The principle of problem-oriented is one of the important principles of this theory. When this principle is considered, the students are engaged in problems or tasks and hence, the effective learning is achieved. Moreover, the concepts take place in learners as meaningful because of their engagement in problem or task. Therefore, the remembrance of the concepts is facilitated which, in turn, makes students be able to apply the acquired knowledge whenever they need. Gardner (4) in a study also indicated that the use of Merrill's first principles of education has positive effects on problem solving and learning in biology students.
According to this theory, after presenting the problem, the activation of students begins from the point the learner is (21) . In some cases, it has been observed that the educator starts the education regardless of the previous or existing knowledge of the learner, while it should be noted that if a learner cannot relate the new topic to existing knowledge in his/her mind, learning does not take place. Therefore, it can be said that every educational plan that successfully affects the activation of previous knowledge of learners will improve learning and remembrance. Nordhoff's study (20) showed that activation of previous knowledge of students is of great importance in the success of the Merrill's pattern and can let us achieve more than we get from the use of lectures, textbook, exercises, and other resources. The results of a study conducted by Latifi (1) also indicated that the demonstrating component of Merrill's theory could improve the learning in application and remembrance levels in programing courses. Generally, the theory of Merrill's first principles of instruction is four-stage training in which, trainer must first activate the previous experiences of learners. The activation can occur through a variety of methods such as pre-organizing, speaking, and debating about subjects, schema, and conceptual and mental maps of new knowledge in relation with previous knowledge (10) . In the second stage, the instructor provides information. Providing information is not merely expressing them orally. According to the Merrill's theory of first principles of instruction, the topics must be presented by using adequate examples and the learners must be guided well. The leaning could be effective in this way. In the third stage, the application of knowledge or skill is concerned.
The teacher first helps learners apply what they have learnt and gradually reduces the extent of assistance until the learners reach a level in which they can learn the subjects independently on their own without being guided by the teacher. At the end, learners have to be able to use what they have learnt in real situations (by merging or combining). This can cause the contents provided in classroom to be a sort of applicable knowledge for the students; as a result, the extent of students learning is expanded. The effectiveness of team-based learning has been shown through various investigations. For example, Hassanzadeh et al. (11) and Jafari (17) showed that team-based learning can increase and facilitate deep learning among students. It has also increased students' participation in class activities and perhaps, due to the interactions it causes among the students, improves communication skills of medical students. One of the approaches that can make the training effective is integration of Merrill's first principles of instruction with team-based learning.
Generally, the Merrill's theory of first principles of instruction is successful in learning due to presenting educational principles that are important and crucial for education especially when it is combined with team-based learning. The obtained results emphasized the need for applying the Merrill's first principles of instruction in combination with team-based learning in order to create active educational methods and meaningful learning. This combination showed to facilitate the achievement of educational objectives in learning in both levels of remembrance and application in various learners.
Considering the convenience sampling method used in this study, we should be cautious in generalization of the results; therefore, we recommend applying this combined method in further studies to generalize the results to other populations of learners and other academic courses. We also recommend assessing the effectiveness of Merrill's first principles of instruction by creating a tool for evaluating the quality of learning in virtual and real environments. The principles can also be examined and applied on nurses in clinical training.
